Universities are focusing extensively on how to retain students at the university level and in engineering majors. First year students encounter much stress as they navigate living for the first time away from home, separating from their parents, and encountering a rigorous curriculum. Attachment theory has become the foremost theory in understanding affect regulation especially under stress. Students with insecure attachment styles tend to have deficits in social self-efficacy and tend to use maladaptive copy strategies to handle stress. Students with insecure attachments styles tend to have higher levels of depression and anxiety which negatively impacts their academic performance. At this university, engineering students who receive less than a 2.00 GPA their first semester in college averaged about a 30% first year retention rate and a 9% to 16% six-year graduation rate. Over 40% of the students are Pell grant eligible. This study looked at attempts at reducing stress in first year students in hopes to increase their first semester GPA by increasing advisor contacts and program support, and by re-inventing how the first year seminar functions so that it helps to quickly identify at-risk students. The results showed a decrease in the percentage of students receiving less than a 2.00 GPA their first semester, a decrease in loss of students from the fall semester to the spring semester, and a 90.5% retention rate for the 2015 cohort for the first time in the history of the college.
Introduction
First year students encounter much stress as they navigate living for the first time away from home, separating from their parents, and encountering a rigorous curriculum. Colleges are facing a lot of pressure to achieve over 90% first year retention rates. In this college, the admission requirements are for students to be eligible to start in Engineering is to be ready to take precalculus (set in 2013) or a higher math course by the start of their first fall semester at school. Over 40% of the students at the university are Pell grant eligible. This study looked at changing support programs and advising for first year students in hopes to increase their first semester GPA and to achieve a 90% retention rate.
Background
The college regularly collects data on the 10 th day of the semester to determine their retention numbers each year. In addition, data is collected at the end of the semester to compare performances in each of the fall critical classes such as math and chemistry and overall fall semester grade point average with previous years. Based on those results improvements to the support programs are initiated.
Incoming characteristics are also compared with previous years to understand the quality of each cohort. Each cohort consists of all first time in college students who start in either the summer or fall semester. In this college, the high school grade point average (HSGPA) was determined to be the best predictor of graduating within six years. The HSGPA is a weighted GPA determined by the admissions office. It uses a scale that ranges from zero to five and it gives extra quality points for students who take advanced level coursework (see Table 1 ). For a reference point, the average HSGPA of students who had graduated from engineering was 3.81. Over the years, the quality of the students has increased as shown by HSGPA. Figure 1 shows the percentage of students with varying HSGPAs. Each year those students who have a 4.00 average or higher continues to increase.
Fig 1. Percentage of New Students' High School Grade Point Averages
A closer review of the 2015 cohort showed that almost 43% of the male population had less than a 3.8 HSGPA compared to just 17.2% of the females students (Table 2A ). In addition, 63.6% of the female students had a 4.00 or greater HSGPA whereas only 35.2% of the males did (Table  2B ). These percentages mirror the previous years. Females make up 22.1% of the incoming first year 2015 cohort. The summer admits compared to the fall admitted students, had significantly lower HSGPA than their fall counterparts (Table 3 ). For 2015, the summer admits averaged a 3.56 HSGPA whereas the fall admits averaged 3.97 HSGPA. Table 4 shows that the first year retention rate for summer admits is significantly lower than for the fall admits. For 2015, the fall admits had a 91.9% retention rate but the summer admits' retention rate was only 85.7%. As shown in Table 4 and 5, retention rates differed greatly depending on the students' HSPGA. Table 5 shows that starting in 2012, those students with a HSGPA of 3.8 or higher were retained at 91.6%. For the 2015 cohort, the first year retention rate was 93%. Those with less than a 3.80 HSGPA were retained at a rate of 86%. In addition, Table 5 shows a jump in the retention rate from 2011 and 2012 and then it remains fairly steady after that. A few changes were implemented in 2012; the first year seminar course was first taught in the fall of 2012, ten course-based learning teams were started, and advising contacts were increased. The number of advisors were increased by two in 2012, bringing the team to a total of seven advisors. In 2015, two additional advisors were hired which bought the total to nine advisors for about 2500 students. Each advisor had other responsibilities such as graduation certification and managing either the course-based learning teams or the living learning community (contains about 120 students). In addition, the advisors teach the first year seminar, are responsible for the college scholarship program, teach the spring academic strategies class that was first introduced in the spring of 2016, handle academic dismissals from the college, and manage all the orientation sessions year around for first year students and transfer students. Advisor visits increased ( Figure 2 ) with more advisors and with the new required assignment in the first semester seminar course that required all students to meet their advisor in the first three weeks of the semester. Figure 2 . Increase in the number of advising visits during the fall Semester Graduation rates are also significantly different depending on the students' HSGPA. Table 6 shows the difference in the six-year graduation rate of students who came in with a 3.80 or greater HSGPA compared with less than 3.80 HSGPA or 3.40 HSGPA. There is about a 20 point difference between those students who had a 3.80 HSGPA or higher compared with those students with less than a 3.80. There is more than a 32 point difference when compared to those with less than a 3.40 (Table 6 ). Advising Contacts Further review of the data found that how students did their first fall semester in college impacted their ability to stay in school. Table 7 shows that of students who received less than a 2.00 GPA their first semester, only about 35% returned for the next year and their six-year graduation rate falls significantly (Table 8 ). Those students who had less than a 2.00 GPA for their first semester only 14.1% had graduated in six years from the 2010 cohort and only 12% from the 2011 cohort (Table 8 ). Students who received less than 2.50 first semester GPA had a six-year graduation rate of less than 26% (2011 cohort) and 27.8% with the 2010 cohort. Students with HSGPAs less than a 3.40 had much higher graduation rates at 46.6 % and 41.5% respectively (Table 6 ) than students who did poorly their first semester. The average first semester grade point was a 3.01 for students who returned their second year. For those students who did not return it was only 2.15 (Table 9 ). 
Theory
The changes made in the support programs were rooted in student development theory and attachment theory, and includes the research done on learning communities and cooperative learning.
Upcraft, Gardner & Associates 1 (1989) asserted that the success of first-year students is determined in part by pre-enrollment variables. They emphasized the importance of interaction with peers "establishing close friends, especially during the first month of enrollment." (p.10) and indicated, that "there is overwhelming evidence that students' success is, in large part, determined by their experiences during the freshman year" (p. 12).
Making the transition from high school to college can be difficult for many students, resulting in students leaving after their first year at college and sometimes after their first semester. Students who struggle to become integrated into university life are more likely to leave after the first year 2 . In 1998 the Boyer commission released, Reinventing Undergraduate Education: A Blueprint for America's Research Universities 3 on higher education. It recommended ten ways to improve education. Its 10 th recommendation was: Research universities should foster a community of learners. Large universities must find ways to create a sense of place and to help students develop small communities within the larger whole. (p.34)
The Boyer commission noted, "There is more of everything…but that complexity can also be baffling and overwhelming to students, making them feel lonely, remote, and too anxious for optimal earning 3 ." (p.34) Cutrona 4 found that within the first two weeks of college students reported feeling lonely. In addition, research has shown that students experiencing loneliness do not always have the social competence to develop interpersonal relationships 5 .
Lenning and Ebbers 6 (1999) wrote that Alexander Astin and Vincent Tinto models showed the importance of "community" learning and involvement among students.
The "involvement" model 7 (Astin) and the "student departure" model 2 (Tinto) provide theoretical and conceptual reasons why student learning communities should impact college students positively, and much research supports both models. The models suggest that learning communities should increase students' development, achievement, and persistence through encouraging the integration of social and academic lives within a college or university and its programs, and through quality interaction with peers, faculty members, and the campus environment 5 . (pp. 49-50)
Learning communities help students to make friends right away so that they can then settle in and focus on academics. Johnson et al 8 , wrote about how using cooperative learning in learning team environments helps to reduce anxiety, helps to increase motivation, and promotes emotional bonding. In the learning teams, the first year seminar course, and the academic strategies course students are asked to reflect and write about their experiences. Research as shown the importance of writing and reflecting on well-being and promoting instrumental problem-solving. 9, 10 Attachment theory is important for understanding students' behaviors their first semester especially and for those students who have left home to live at college. The attachment system is activated by going to college for many students and by stress. The coping strategies that students use to handle this stress are deeply ingrained patterns of behaviors that may not be adaptive to being successful in college. Extensive research has been done on attachment theory (for review, see Mikulincer, Shaver, & Pereg 11 , 2003) .
Attachment theory has become the foremost theory in understanding affect regulation especially under stress. Students with insecure attachment styles 12 tend to have deficits in social selfefficacy and tend to use maladaptive copy strategies to handle stress. Students with insecure attachments styles tend to have higher levels of depression and anxiety, which negatively impacts their academic performance. Therefore, it is important to develop peer and advisor relationships as soon as possible and to educate students about stress and approach and avoidance coping behaviors so that they may become more aware of their own behavioral tendencies under stress and learn about utilizing more adaptive coping behaviors.
Program Changes
The changes made for the 2015 cohort were the following:
1. Increased the number coursed-based learning teams and improved the quality of the peer mentors 2. Provided learning teams for the spring semester in addition to the fall semester. 3. Changed the communication to the students in the fall seminar course and following up sooner with students in the first year seminar course who have missed class or have not completed the first assignment. 4. Started an Academic Strategies course for students who failed the first semester (received less than a 2.00). 5. Asked students to review their math prior to the start of school by working through a standard tutorial program offered by ALEKS (https://www.aleks.com).
Much pressure was put on the college to reach a 90% first year retention rate. As a result, improving students first semester GPA became another goal for the support programs. The learning teams were increased to twenty allowing 286 students to participate in them up from 163 in 2014. They were also offered in the spring, which allowed another 105 students to participate. All were voluntary but highly recommended to students. In the fall, the course-based learning teams were linked with common first semester math (precalculus, calculus I, II) courses or the main chemistry course that is required for most of the engineering students. The students met one a day week in a classroom facilitated by a peer mentor and the peer mentor also offered study sessions outside of class. A sophomore or older engineering students facilitated the "class". All the peer mentors are trained in cooperative learning techniques and while they also have the ability to help students as tutors, their main role was as a mentor and a facilitator for the class. The fall 2015 cohort of peer mentors had the largest number of returners; of the 20 mentors hired in the spring; teams were offered for calculus I, II, and physics I.
The third strategy was changing the way the first semester required seminar course was run. Also referred to as "engineering orientation 101", this course is used to introduce the college and the university to the students, to let them learn about tutoring resources and other resources available at the school. Students learn about the different majors, how to put together an engineering resume, they get connected with career services and are provided information on how to register for the next semester. At this university due to space constraints, the one hour course could only be offered on Friday. For the fall semester, there were two sections, each made up of about 400 students. One of the changes that was made was in how the communications were written when sent to students who had not completed the first assignment or had missed a class in the first three weeks.
The first assignment in the class was for the student to meet with their advisor to go over the weekly study plan and a semester planner. Students were asked to complete this within the first three weeks of the semester. The purpose of this assignment was to introduce students to their advisor and for the advisor to help the students if there were any immediate problems. It also helps to reiterate was covered in the class such as reviewing the tutoring help rooms as the students tend not to listen very well in the large classroom setting. It was also designed for students who may have an insecure attachment style and need to have an attachment figure until they have developed their own secure attachments with peers or other adults on campus.
Observations over the prior years found that the students who had trouble completing this first assignment were also having trouble navigating their other courses and many times had already fallen behind by the end of the third week of classes. Since attendance was taken, students who have not attended one or more of the classes were also more likely to be struggling in their other classes. After reviewing past attendance records and midterm grades from previous semesters it became clear that within the first three weeks of the semester that many students who were failing by midterms could be identified through this class in the first month.
After visiting with many of these students later in the semester it was realized that these students were struggling and overwhelmed within the first couple weeks of the semester and that was one of the reasons why they did not come in to see an advisor. So instead of sending an email letting students know that they would fail their class because they either missed class or haven't completed the assignment as was done in the past, the tone of the email was changed to display concern for the student. The subject line might read, "I'm concerned about you." and then in the body of the email it would be written, "I'm concerned that you have not been to class…"
As a result of changing the tone of the email students who were struggling started to respond to the emails. An actual example was this:
Subject Line: Hello! How are you? I'm getting pretty concerned that you haven't been in to meet your advisor for the … class. If you are feeling overwhelmed or completely stress out we can help you. If you feel you've fallen too far behind in this class, that is okay, we can help you out. If this is a mistake, please let me know so we can correct your grade.
If you need help or assistance with your classes please let me know. Any advisor in…can meet with you… You may also, just walk in and see any advisor available. Please stop by so we can help you out. Thank you! Students started to respond to these messages: One student responded:
Thanks for your concern. I am positively overwhelmed right now and in desperate need of help. I'm trying to stay organized, but I still am somehow so far behind. I honestly don't even know where to start to get out of this mess.
Sincerely, Student XX
As these students responded, advisors were able to work closely with those who were now clearly at risk of failing out of school. While the college has an early warning system that allows math instructors to let engineering advisors know of those who have failed the first test or are not attending classes, this offers another powerful way to identify struggling students within the first three weeks of the semester. In addition, students were asked in class to put on their attendance sheets how they were doing and through the Canvas' Learning Management System, using the online survey and quiz tools, students were asked how they were doing so that students who indicated that they were struggling could be identified right away and reached out to.
The fourth strategy was to create an academic strategies course for those students who received less than a 2.00 their first semester. Many students who fail their first semester go on to fail their second semester if there are not interventions. The class was set up to meet twice a week for the first six weeks to keep a close eye on the students and to help them as needed. An advisor taught the class and it covered in more detailed than what was covered in the fall "orientation 101" course such as study strategies and time management. It also required reflection papers asking students to reflect on what happened the prior semester, on their motivations and goals, on stress in their lives and about the approach and avoidance coping strategies they use when under stress. In addition, one on one meetings took place with the advisor teaching the course. Students were also placed in the spring learning teams for additional academic help. The advisors worked intensively with the students to help them build better time management habits so that they could be more successful in their classes.
The fifth strategy was to have the students, prior to entering college, review their math skills. Through the company ALEKS (https://www.aleks.com/) which provides artificially intelligent, educational software, students could take a pretest and then work on modules that would indicate areas they needed more work in. Students could then take a post test to see their improvement. The material covered college algebra, trigonometry, and analytic geometry. The college paid the $38 price tag for each student who took the tests. About 300 students attempted the ALEKS practice tests and spent at least an hour on the software.
Results
The College of Engineering reached a 90.5% retention rate for the first time in its history (Table  9 ). In addition, the percentage of students receiving less than a 2.00 GPA their first semester was cut in half. Only 43 students received less than a 2.00 their first semester compared with 86 in the fall of 2014 (Table 10 ). At the end of the fall semester, improvements were seen in key math courses. The College was able to reduce the failure rate in precalculus and calculus classes. The precalculus failure rate (C-, D, F, W grades) dropped from 31% in 2014 to 11.4% for 2015 summer admits and from 12% to 3.9% for the 2015 fall admits (Table 11A ). The calculus I failure rate dropped from 41% in 2014 to 31% for 2015 summer admits and from 16.6% to 12.6% for the 2015 fall admits (Table 11B ).
While the fall students are much stronger students than the summer admits (refer back to Table  3 ) there was still a significant improvement in their performance from 2014 to 2015. In addition, the percentage of males students receiving a 2.00 GPA or greater their first fall semester jumped to 93% (Table 12 ). This was almost an eight point increase from 2014 and about a five point increase from the 2012 cohort and 2013 cohort. The first year retention rate for male students who received a 2.00 or greater was 93.9% (Table 12 ). Of those male students who participated in the learning communities their retention rate increase to 91.6%, a jump of four points, despite the very low average HSGPA of the learning teams' male students of 3.55. There was a significant difference (p<.001) in the mean fall semester GPA performance between the 2015 summer admits and the 2014 summer admits shown in Table 14A . There was no significant difference in the first semester GPA performance between the 2014 and 2015 fall cohort (Table 14A ).
In addition, a higher number of summer admitted students (42.2%) in the 2015 cohort received above a 3.00 fall semester GPA compared to the 2014 cohort of just 28.5% (Table 14B ). Students who logged into the ALEKS software, performed better in their precalculus and calculus courses. Only two students received less than a 2.00 in precalculus or 1.3% compared with 15% of those who did not log in to the software (Table 15A ). Of those two students, both withdrew from class, one for extenuating circumstances. One student had logged onto ALEKS but did not take the pre-test. The other student did log on and took both the pre-test and the post test and received the same scores of 48%. This student spent a total of 2 hours logged into the software. 70.9% of the students taking precalculus who did use ALEKS received above a 3.00 compared to only 53.2% of those who did not (Table 15B ). The students who logged into the ALEKS software were significantly better students than those who did not log on as shown by their HSGPA and their math ACT (Table 16) . They also performed better in the class and their overall first semester GPA was significantly better. For those students who took Calculus their first semester, of the students who at least took the pre-test in ALEKS, only 11% received less than a 2.00 compared to almost twice that many at 19.5% of those who did not take the ALEKS test (Table 17A) . Almost 70% of the students who logged in to ALEKS received a 3.00 or better compared to just 57% of those students who did not (Table 17B ). Students whose first semester math class was calculus, who took the pre-test in the ALEKS did significantly better than those who did not even logged in to the educational software (p<.01) in both their calculus class and for their first semester GPA (Table 18 ). 
Conclusions
The academic performance of students during their first semester has a large impact on whether students will stay in school for this college. Over half the college of engineering students receive scholarships each year. For many of the students, finances are tight and they depend on the school scholarships to help them make ends meet. Since the scholarships require a 3.00 GPA and 30 credits a year to maintain it, students who do poorly lose their scholarships after their first year.
The results from the ALEKS pilot showed that better students took advantage of the software and subsequently performed better their first semester and were retained at a higher rate. Encouraging more of the weaker students to participate in an ALEKS pilot would be needed to fully understand its impact on students' performance since it was the better students who were more likely to log in to ALEKS. The ALEKS pilot was not continued for the 2016 cohort and already the GPA performance has slipped back and is similar to the failure rate for the 2014 cohort in the calculus and precalculus classes.
The learning teams have shown that they help students get integrated in the social and academic life of the college much quicker than those who were not put in an academic learning team that promotes cooperative learning. Helping students to find friends quickly and academic help quickly, by normalizing asking for help and working together has helped retained more students and has helped them to perform better academically. More interaction with students in the seminar course along with providing more emotional and academic support during the fall and spring semester can help some students fill in the gaps in their past academic and socioemotional history and help them to re-gain their confidence and self-efficacy so that they can and want to stay in school.
